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(54) Image communication apparatus, method, and system, and image communication 
processing program contained in computer-readable medium 



(57) A transmission station performs carrier sense 
for a predetermined time and sends a request to send 
(RTS^igjiaiiothe partner station. Whefi a clear to send 
(CTS) signal is received from the partner station within 
a predetermined waiting time Tw, the transmission sta- 
tion waits for the AGC rise time and transmits the first 
packet comprised of a data portion and a header portion 



containing a synchronization signal (SYNC) and an ID 
signal. Next, the transmission station continuously 
transmits the second packet. The header portions of the 
subsequent packets contain only synchronization sig- 
nals. With this arrangement, when a plurality of trans- 
mission stations want to transmit image data by radio 
usi ng asynchron ous TDMA, image data for one picture 
caffbe transmitted in a'short time without interruption. 
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Description 

BACKGROUND OF THE INVENTION 

Field of the Invention 

The present Invention relates to an image commu- 
nication apparatus, method, and system, and an image 
communication processing program contained in a 
computer-readable medium and, more particularly, to a 
technique of communicating image data using asyn- 
chronous TDMA (Time Division Multiple Access). 

Related Background Art 

Conventionally, when a plurality of radio (wireless) 
stations are to perform asynchronous data communica- 
tion with partner stations by using carrier waves with the 
same frequency, each of the stations time-divisionally 
communicates by TDMA (Time Division Multiple Ac- 
cess). 

Fig. 1 shows a conventional communication proto- 
col and a data packet format. 

Referring to Fig. 1, before communication, the 
transmission station performs carrier sense to check for 
a predetermined time whether a radio wave is being sent 
from another station, thereby avoiding interference be- 
tween the radio wave from the self station and that from 
another station. If no radio waves from other stations 
are detected within the carrier sense time, communica- 
tion is started; otherwise, carrier sense is continued. 

If no radio waves from other stations are detected, 
the transmission station sends a request to send (RTS) 
signal to the partner station (station on the reception 
side). Upon receiving the RTS, the partner station sends 
a clear to send (CTS) signal for allowing transmission. 
When a CTS is received within a predetermined waiting 
time Tw after sending the RTS, the transmission station 
waits for a predetermined rise time for AGC (Automatic 
Gain Control) of the partner station and then transmits 
data packetized into a predetermined packet format. 

One packet has a header portion and a data portion 
including image or audio data. The header portion is 
made up of a synchronization signal (SYNC) and a por- 
tion including the partner station ID, a unique word rep- 
resenting the start of reception, a status, and a check- 
sum. 

Upon completing 1 -packet data transmission, the 
transmission station transmits another RTS. When a 
CTS is received within the predetermined waiting time 
Tw, the transmission station transmits packet data again 
after the elapse of the AGC rise time. For image data, 
the above operation is repeatedly performed such that 
an image for one frame or one field is sent as a plurality 
of packets. 

In the above-described conventional communica- 
tion protocol, however, si nce RTS/CTSh and sjiajdnajs 
done for each packet, a waiting time Tw is generated for 



each packet. If another station interrupts during this time 
Tw, the interrupt and the CTS from the partner station 
collide. The CTS does not reach the transmission sta- 
tion, and the transmission station cannot send data. Es- 

5 pecially, when image data for one picture is to be trans- 
mitted, and transmission is stopped due to an interrupt 
from another station, a partially omitted image is dis- 
played on the monitor on the reception side. Even when 
the omitted portion is interpolated by a previously stored 

io image, continuity of the image is impaired. 

In addition, conventionally, since the header portion 
in the same data format is sent in units of packets, the 
packet length increases, and a long time is required to 
send an image for one frame. 

75 

SUMMARY OF THE INVENTION 

An object of the present invention is to solve the 
above-described problems. 
20 it is another object of the present invention to real- 
ize, in an image communication apparatus, processing 
of radio-transmitting image data for one picture in a short 
time without interruption. 

As a preferred embodiment for such objects, ac- 
25 cording to the present invention, there is provided an 
image communication apparatus comprising: 

generation unit for generating a plurality of commu- 
nication packets from image data for one picture; 
30 and 

communication unit for continuously radio-transmit- 
ting the plurality of communication packets, output 
from the generation unit, through a radio transmis- 
sion channel shared bv a nhimJHy of devices. 

35 

It is another object of the present invention to real- 
ize, in an image communication method, processing of 
radio-transmitting image data for one picture in a short 
time without interruption. 
*o As a preferred embodiment for such objects, ac- 
cording to the present invention, there is provided an 
image communication method comprising the steps of: 

generating a plurality of communication packets 
4 $ from image data for one picture; and 

continuously radio-transmitting the plurality of com- 
munication packets through a radio transmission 
channel shared by a plurality of devices. 

50 As another embodiment of the present invention, 
there is provided an image communication method com- 
prising the steps of: 

performing carrier sense in a radio transmission 
55 channel shared by a plurality of devices for a pre- 
determined time; 

transmitting a transmission request to a destination 
in accordance with a carrier sense result; and 



2 



3 



EP 0 893 905 A2 



4 



continuously transmitting a plurality of communica- 
tion packets formed from image data for one picture 
upon detecting a response to the transmission re- 
quest within a predetermined time. 

It is still another object of the present invention to 
realize, in an image communication system, processing 
of radio-transmitting image data for one picture in a short 
time without interruption. 

As a preferred embodiment for such objects, ac- 
cording to the present invention, there is provided an 
image communication system comprising: 

a transmission apparatus and a reception appara- 
tus, 

wherein the transmission apparatus performs car- 
rier sense in a radio transmission channel shared 
by a plurality of devices, and transmits a transmis- 
sion request to the reception apparatus in accord- 
ance with a carrier sense result, 
the reception apparatus returns a response to the 
transmission request when processing correspond- 
ing to the transmission request can be performed, 
and 

the transmission apparatus continuously transmits 
a plurality of communication packets formed from 
image data for one picture to the reception appara- 
tus upon detecting the response to the transmission 
request within a predetermined time. 

It is still another object of the present invention to 
realize, in an image communication processing program 
contained in a computer-readable medium, processing 
of radio-transmitting image data for one picture in a short 
time without interruption. 

As a preferred embodiment for such objects, ac- 
cording to the present invention, there is provided an 
image communication processing program contained in 
.a computer-readable medium, comprising: 

a program code for generating a plurality of com- 
munication packets from image data for one picture; 
and 

a program code for continuously radio-transmitting 
the plurality of communication packets through a ra- 
dio transmission channel shared by a plurality of de- 
vices. 

As another embodiment, there is provided an image 
communication processing program contained in a 
computer- readable medium, comprising: 



a program code for continuously transmitting a plu- 
rality of communication packets formed from image 
data for one picture upon detecting a response to 
the transmission request within a predetermined 
5 time. 

Still other objects of the present invention, and the 
advantages thereof, will become fully apparent from the 
following detailed description of the embodiments. 

10 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a view for explaining a conventional image 
communication method; 

Fig. 2 is a view showing the arrangement of an im- 
age transmission system according to the embodi- 
ment; 

Fig. 3 is a block diagram showing the arrangement 
of an image communication apparatus (transmis- 

20 sion station) of the embodiment; 

Fig. 4 is a view for explaining the format of data to 
be processed by the image communication appara- 
tus (transmission station) of the embodiment; 
Fig. 5 is a block diagram showing an image com- 

25 munication apparatus (the partner station) of the 
embodiment; 

Fig. 6 is a block diagram showing the arrangement 
of part of an SS transmitting/receiving unit 5 of the 
embodiment; 

30 Fig. 7 is a flow chart for explaining the processing 
procedure of a communication protocol of the em- 
bodiment; and 

Fig. 8 is a view showing the data packet format of 
the embodiment. 

35 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

The preferred embodiments of the present inven- 
40 tion will now be described in detail hereinafter with ref- 
erence to the accompanying drawings. 

1 . First Embodiment 

4£ Fig. 2 is a view showing the arrangement of an im- 
age transmission system of this embodiment. Referring 
to Fig. 2, the image transmission system of this embod- 
iment is comprised of a plurality of image communica- 
tion apparatuses S1, S2, S3, V1, V2, and V3. Each of 
50 the apparatuses S1 , S2, and S3 is a transmission station 
which radio-transmits image data sensed by a TV cam- 
era unit to a corresponding one of the partner stations 
V1.V2, andV2. 

In Fig. 2, each of the transmission stations S1, S2, 
and S3 has a TV camera unit such as a camcoder. An 
image sensed by the camera unit is compressed/coded 
and then modulated on a carrier wave having the same 
frequency in the 2.4 GHz band by spread spectrum 



a program code for performing carrier sense in a 
radio transmission channel shared by a plurality of 
devices for a predetermined time; 
a program code for transmitting a transmission re- 
quest to a destination in accordance with a carrier 
sense result; and 
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modulation (to be referred to as SS modulation herein- 
after) using code division multiplex. The modulated im- 
age data is asynchronously radio-transmitted from the 
antenna of each station to a corresponding one of the 
partner stations V1 , V2, and V3. In the system shown in s 
Fig. 2, the transmission stations and the partner stations 
are in a one-to-one correspondence. However, a plural- ^ 
ity of partner stations may correspond to one transmis- 
sion station, or a plurality of transmission stations may 
correspond to one partner station. 10 

Fig. 3 shows the arrangement of the transmission 
station S1 as the image communication apparatus of 
this embodiment. The remaining stations S2 and S3 al- 
so have the same arrangement as in Fig. 3. 

In Fig. 3, a camera unit 1 outputs an image signal *5 
sensed using an image sensing device such as a CCD. 
A CDS/AGC unit 2 performs noise removal and AGC 
(Automatic Gain Control) for the output signal from the 
camera unit 1 . A digital signal processing unit 3 performs 
predetermined digital signal processing for the output 20 
signal from the CDS/AGC unit 2. A compression-coding 
unit 4 compresses/codes the output signal from the dig- 
ital signal processing unit 3 using JPEG. 

The compression-coding unit 4 compresses/codes 
each image data for one picture. More specifically, the 2S 
compression-coding unit 4 segments (divides) image 
data for one picture into a plurality of block data and per- 
forms DCT transformation, quantization, and variable 
length coding in units of block data. Each block data is 
made up of a plurality of pixel signal components. 30 

As shown in Fig. 4, the compression -coding unit 4 
breaks up compressed image data 401 for one picture 
into N packet data 402 and sequentially supplies each 
packet data to an SS transmitting/receiving unit 5. Each 
packet data 402 has a plurality of block data. 35 

The value N is variably set by a control unit 7. The 
control unit 7 sets an optimum value in accordance with 
the error state in the radio transmission channel or the 
amount of compressed image data for one picture. 

The SS transmitting/receiving unit 5 SS-modulates 40 
the compressed/coded image data by code division 
multiplex using a carrier wave in the 2.4 GHz band. The 
modulated image data is transmitted from the SS trans- 
mitting/receiving unit 5 through an antenna 6 by radio. 
At this time, -the control unit 7 controls the SS transmit- *s 
ting/receiving unit 5 on the basis of the communication 
protocol of this embodiment (to be described later). The 
image data transmitted by ratio contains ID signals rep- 
resenting the transmission station and the correspond- 
ing partner station. so 

The SS transmitting/receiving unit 5 receives a car- 
rier wave signal having the above frequency, which is 
transmitted from one of the remaining transmission sta- 
tions S2 and S3 and the partner stations V1, V2, and 
V3. The control unit 7 performs carrier sense on the ba- ss 
sis of the received signal and simultaneously controls 
communication. The control unit 7 also controls the re- 
spective units 1 to 4 in a predetermined manner. 
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The camera unit 1 may have an image recording/ 
reproducing device such as a VTR for recording/repro- 
ducing the sensed image signal. 

A recording medium 6 stores program codes for re- 
alizing the communication protocol of this embodiment. 
This program codes can be read by a microcomputer 
incorporated in the control unit 7. The control unit 7 con- 
trols the operation of the SS transmitting/receiving unit 
on the basis of the program codes. 

Each of the image communication apparatuses S1 , 
S2, and S3 of this embodiment may be a camcoder or 
a digital camera as far as it can realize the arrangement 
and function shown in Fig. 3. 

Fig. 5 shows the arrangement of the partner station 
V1 as the image communication apparatus of this em- 
bodiment. The remaining partner stations V2 and V3 al- 
so have the same arrangement as in Fig. 5. 

In Fig. 5, an SS transmitting/receiving unit 11 de- 
modulates a signal (image data or the like) addressed 
to the self station and received via an antenna 10. A 
decoding unit 1 2 .expands/decodes the output signal 
from the SS transmitting/receiving unit 11. An encoder 

13 converts the image data decoded by the decoding 
unit 12 into an NTSC image signal or the like. A monitor 

14 displays the output signal from the encoder 13. A 
control unit 15 controls the SS transmitting/receiving 
unit 11 on the basis of the communication protocol of 
this embodiment and simultaneously controls the re- 
spective units 12 to 14 in a predetermined manner. 

Referring to Fig. 5, a recording medium 16 stores 
program codes for realizing the communication protocol 
of this embodiment. This program codes can be read by 
a microcomputer incorporated in the control unit 1 5. The 
control unit 1 5 controls the operation of the SS transmit- 
ting/receiving unit 11 on the basis of the program codes. 

Fig. 6 shows the arrangement of part of the SS 
transmitting/receiving unit 5. SS modulation based on 
code division multiplex of this embodiment will be de- 
scribed. 

In Fig. 6, compressed image data (serial data) for 
one packet, which is output from the compression-cod- 
ing unit 4, is converted into n parallel data (each, parallel 
data has m bits) by an S/P converter 51. Each parallel 
data is supplied to multipliers 52-, to 52 n in units of bits 
and multiplied by a corresponding one of n spreading 
codes PNT, to PN n generated by a diffusion code gener- 
ator 53. The outputs from the multipliers 52^ to 52 n are 
added by an adder 54. A modulator 55 phase-modulates 
the output from the adder 54 on a carrier wave having 
an appropriate center frequency in, e.g., the 2.4 GHz 
band. With this processing, the SS transmitting/receiv- 
ing unit 5 can obtain a modulated signal spread in a wide 
band. 

As shown in Fig. 4, the S/P converter 51 converts 
the serially input packet data 402 into n parallel data 
403. The adder 54 adds the products of the n parallel 
data 403 and the n diffusion codes FN, to PN n and sup- 
plies a sum 404 to a packet generating unit 56 through 
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the modulator 55. 

As shown in Fig. 4, the packet generating unit 56 
adds header information to compressed image data for 
one packet, which is modulated by the modulator 55, to 
generate a communication packet 405. The header por- 
tion of the first communication packet 405 contains a 
synchronization signal (SYNC), partner station ID, a 
unique word representing the start of transmission, sta- 
tus information, and checksum. 

The SS transmitting/receiving unit 5 continuously 
transmits, via the antenna 6, N communication packets 
generated in the above procedure to the radio commu- 
nication channel shared by the image communication 
apparatuses. 

By using SS modulation based on code division 
multiplex, the SS transmitting/receiving unit 5 can re- 
duce the number of times of communication to 1/n, as 
compared to a case wherein compressed image data 
for one picture (image for one frame or one field) is SS- 
modulated using a diffusion code of one kind. 

In Fig. 6, the value n supplied to the S/P converter 
51 , the diffusion code generator 53, and the adder 54 is 
variably set by the control unit 7. The control unit 7 sets 
an optimum value in accordance with the error state in 
the radio transmission channel or the amount of com- 
pressed image data for one picture. The value n is kept 
unchanged for N communication packets formed from 
compressed image data for one picture. Therefore, a 
variation in processing time for each of the N communi- 
cation packets is suppressed, and continuity of N com- 
munication packets is not impaired. 
f r ig. 7 is a flow chart for explaining the processing 
Arocedure of the communication protocol of this embod- 
iment. Fig. 8 is a view showing the data packet format 
of this embodiment. The processing procedure of the 
communication protocol of this embodiment will be de- 
scribed below with reference to Figs. 7 and 8. 

In step S701, the transmission station (SI, S2, or 
S3) performs carrier sense before starting communica- 
tion of the self station to prevent interference between 
the radio wave from the self station and that from anoth- 
er station. In carrier sense, it is determined for a prede- 
termined time whether another station is transmitting a 
radio wave. 

When a radio wave from another station is detected 
during the predetermined time, the transmission station 
performs carrier sense again. If no radio wave from oth- 
er stations is detected during the predetermined time, 
the transmission station executes processing from step 
S702. 

In step S702, the transmission station (S1, S2, or 
S3) transmits a request to send (RTS) signal to the part- 
ner station (V1 , V2, or V3). The partner station receives 
the RTS addressed to itself. If communication with the 
transmission station is possible, the partner station 
transmits a clear to send (CTS) signal as a response to 
the RTS. 

In step S703, the transmission station (SI, S2, or 



S3) waits for a CTS transmitted from the partner station 
during a predetermined waiting time Tw after sending 
the RTS. If a CTS is not received within the waiting time 
Tw, the transmission station executes carrier sense 
£ again. 

In step S704, upon receiving the CTS from the part- 
ner station, the transmission station (SI, S2, or S3) 
waits for the rise time of AGC of the partner station. 
In step S705, the transmission station starts radio 
io transmission of compressed image data for one picture. 
The compressed image data for one picture (e.g., one 
frame or one field) is composed of N (N is an integer > 
1 ) communication packets, as shown in Fig. 8. For ex- 
ample, in this embodiment, compressed image data for 
*5 one frame is transmitted by radio as 16 communication 
packets. 

Upon completing transmission of the first packet, 
the transmission station sends the second packet. The 
header portion of the second packet contains only a syn- 
chronization signal (SYNC). The header portion of the 
third packet also contains only a synchronization signal. 
These packets are sequentially transmitted. In this man- 
ner, by sequentially transmitting data for, e.g., 16 pack- 
ets, the transmission station can transmit image data for 
one frame without interruption. 

In step S706, the transmission station detects 
whether transmission of the N communication packets 
is complete. If NO in step S706, all the remaining com- 
munication packets are transmitted. 

If transmission of the N communication packets is 
complete, the transmission station determines in step 
S707 whether image data for the next picture is to be 
transmitted. If YES in step S707, the transmission sta- 
tion executes carrier sense again. If NO in step S707, 
processing is ended. 

On the basis of this communication protocol, the 
transmission station (S1 , S2, or S3) transmits a still im- 
age for one picture or a moving image for a plurality of 
pictures through the radio transmission channel shared 
by the remaining transmission stations. 

In this manner, the transmission station of this em- 
bodiment continuously transmits compressed image 
data for one frame (or one field) as a plurality of packets. 
With this processing, an interrupt from another station 
during transmission can be prevented. In addition, the 
partner station can receive the image for one picture, i. 
e., one frame (or one field) and display it on the monitor 
without interruption. 

In this embodiment, when N packets are to be con- 
tinuously sent, data other than the synchronization sig- 
nal (SYNC) are omitted in the header portions of packets 
subsequent to the first packet. With this arrangement, 
the transmission data length for one picture is shortened 
as compared to the prior art, so the data transmission 
time can be shortened. Also, the partner station can ap- 
propriately establish synchronization on the basis of the 
synchronization signal (SYNC) sent together with each 
packet. \ 
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(Other Embodiments) 

The above-described embodiment can also be re- 
alized as toilows. 

For example, the recording medium storing the pro- 
gram codes of software for realizing the function of the 
first embodiment may be supplied to the control unit (in- 
cluding a microcomputer) of the system or apparatus of 
the first embodiment. 

In this case, the control unit of the system or appa- 
ratus of the first embodiment reads out the program 
codes stored in the recording medium and controls the 
operation of the system or apparatus such that the func- 
tion of the above embodiment is realized, thereby real- 
izing the first embodiment. 

For example, the recording medium 8 storing the 
program codes for realizing the function of the commu- 
nication protocol shown in Fig. 7 in the first embodiment 
may be supplied to the control unit 7 shown in Fig. 3. 
The control unit 7 may read out the program codes 
stored in the recording medium B and control the 
processing circuits in Fig. 3 such that the function of the 
communication protocol of the first embodiment is real- 
ized. 

In this case, the program codes read out from the 
recording medium 8 realize the function of the first em- 
bodiment by themselves. The recording medium 8 stor- 
ing the program codes partially constitutes the present 
invention. 

As the recording medium B for supplying the pro- 
gram codes, a floppy disk, a hard disk, an optical disk, 
a magnetooptical disk, a CD-ROM, a CD-R, a magnetic 
tape, a nonvolatile memory card, a ROM, or the like can 
be used. 

The program codes of software for realizing the 
function of the first embodiment may be recorded in the 
recording medium B in advance or supplied from an ex- 
ternal device through the SS transmitting/receiving unit 

5. 

The present invention also incorporates a case 
wherein an OS (Operating System) or application soft- 
ware running on the control unit 7 controls the operation 
of the system or apparatus of the first embodiment on 
the basis of instructions of the program codes read out 
from the recording medium 8 to realize the function of 
the first embodiment. 

The present invention further incorporates a case 
wherein the program codes read out from the recording 
medium 8 are written in a memory of a function expan- 
sion board or function expansion unit connected to the 
control unit 7, and then, the control unit of the function 
expansion board or function expansion unit itself con- 
trols the operation of the apparatus or system of the first 
embodiment on the basis of instructions of the program 
codes to realize the function of the first embodiment. 

The invention may be embodied in other specific 
forms without departing from the spirit or essential char- 
acteristics thereof. 



For example, in this embodiment, the AGC rise time 
may be inserted at various points during transmission 
of each packet, as needed. 

In this embodiment, SS modulation is used as the 
s scheme of modulating data to be transmitted by radio. 
However, another modulation scheme may be used. In 
addition, the present invention can be applied to a sys- 
tem wherein each of a plurality of radio stations asyn- 
chronously and time-divisionally communicates with the 
io partner station using a common radio transmission 
channel while checking transmission of another radio 
station for a predetermined time. 

Therefore, the above-mentioned embodiments are 
merely examples in all respects, and must not be con- 
15 strued to limit the invention. 

The scope of the present invention is defined by the 
scope of the appended claims, and is not limited at all 
by the specific descriptions of this specification. Further- 
more, all the modifications and changes belonging to 
20 equivalents of the claims are considered to fall within 
the scope of the present invention. 

Claims 

25 

1. An image communication apparatus comprising: 

generation means for generating a plurality of 
communication packets from image data for 
30 one picture; and 

communication means for continuously radio- 
transmitting the plurality of communication 
packets, output from said generation means, 
through a radio transmission channel shared by 
35 a plurality of devices. 

2. An apparatus according to claim 1 , wherein 
said generation means segments data con- 
tained in the communication packet into n data se- 

40 quences, multiplies each data sequence by one of 
n different diffusion codes, and multiplexes prod- 
ucts for the data sequences. 

3. An apparatus according to claim 2, wherein 
45 the value n remains the same for the plurality 

of communication packets. 

4. An apparatus according to claim 1 , wherein 
said generation means modulates each of the 

50 plurality of communication packets by spread spec- 
trum modulation. 

5. An apparatus according to claim 1 , wherein 
said communication means transmits a trans- 

55 mission request to a destination before transmis- 
sion of the plurality of communication packets, and 
executes transmission of the plurality of communi- 
cation packets upon detecting a response to the 
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the image communication method further 
comprises modulating each of the plurality of com- 
munication packets by spread spectrum modula- 
tion. 

5 

14. A method according to claim 11, wherein 

the image communication method further 
comprises transmitting a transmission request to a 
destination before transmission of the plurality of 
io communication packets, and executing radio trans- 
mission of the plurality of communication packets 
upon detecting a response to the transmission re- 
quest within a predetermined time. 

15 15. A method according to claim 11, wherein 

a header portion of the first packet of the plu- 
rality of communication packets contains a synchro- 
nization signal and ID information for identifying a 
destination, and header portions of the remaining 

20 packets do not contain the ID information. 

16. An image communication method comprising the 
steps of: 

25 performing carrier sense in a radio transmis- 

sion channel shared by a plurality of devices for 
a predetermined time; 

transmitting a transmission request to a desti- 
nation in accordance with a carrier sense result; 

30 and 

continuously transmitting a plurality of commu- 
nication packets formed from image data lor 
one picture upon detecting a response to the 
transmission request within a predetermined 

35 time. 

17. An image communication system comprising: 

a transmission apparatus and a reception ap- 

40 paratus, 

wherein said transmission apparatus performs 
carrier sense in a radio transmission channel 
shared by a plurality of devices, and transmits 
a transmission request to said reception appa- 

45 rat us in accordance with a carrier sense result, 

said reception apparatus returns a response to 
the transmission request when processing cor- 
responding to the transmission request can be 
performed, and 

50 said transmission apparatus continuously 

transmits a plurality of communication packets 
formed from image data for one picture to said 
reception apparatus upon detecting the re- 
sponse to the transmission request within a 

55 predetermined time. 



transmission request within a predetermined time. 

6. An apparatus according to claim 1 , wherein 

a header portion of the first packet of the plu- 
rality of communication packets contains a synchro- 
nization signal and ID information for identifying a 
destination, and header portions of the remaining 
packets do not contain the ID information. 

7. An apparatus according to claim 1 , wherein 

the image data is compressed and coded in 
units of pictures. 

8. An apparatus according to claim 1 , wherein 

said image communication apparatus further 
comprises image sensing means, and image data 
sensed by said image sensing means is supplied to 
said generation means. 

9. An apparatus according to claim 1 , wherein 

said image communication apparatus further 
comprises control means for controlling opera- 
tion of said communication means, and 
said control means controls the operation of 
said communication means on the basis of a 
program for realizing a function of performing 
carrier sense in the radio transmission channel 
for a predetermined time before transmission 
of the plurality of communication packets, 
transmitting a transmission request to a desti- 
nation in accordance with a carrier sense result, 
and executing transmission of the plurality of 
communication packets upon detecting a re- 
sponse to the transmission request within a 
predetermined time. 

10. An apparatus according to claim 1, wherein 

said image communication apparatus com- 
prises a camcoder or digital camera. 

11. An image communication method comprising the 
steps of: 

generating a plurality of communication pack- 
ets from image data for one picture; and 
continuously radio-transmitting the plurality of 
communication packets through a radio trans- 
mission channel shared by a plurality of devic- 
es. 

12. A method according to claim 11 , wherein 

data contained in the communication packet 
is segmented into n data sequences, the n data se- 
quences being multiplied by n different diffusion 
codes and multiplexed. 

13. A method according to claim 11 , wherein 



18. An image communication processing program is 
contained in a computer-readable medium, com- 
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prising: 

a program code for generating a plurality of 
communication packets from image data for 
one picture; and s 
a program code for continuously radio-trans- 
mitting the plurality of communication packets 
through a radio transmission channel shared by 
a plurality of devices. 

10 

1 9. An image communication processing program con- 
tained in a computer- readable medium, comprising: 

a program code for performing carrier sense in 
a radio transmission channel shared by a plu- is 
raiity of devices for a predetermined time; 
a program code for transmitting a transmission 
request to a destination in accordance with a 
carrier sense result; and 

a program code for continuously transmitting a 20 
plurality of communication packets formed from 
image data for one picture upon detecting a re- 
sponse to the transmission request within a 
predetermined time. 

25 

20. A transmitted image signal wherein image data of 
a single picture is segmented amongst a plurality of 
transmitted data packets, the first packet thereof 
having a header portion containing both an ID signal 
and a synchronization signal, the remainder pack- 30 
ets thereof having a header portion containing only 

a synchronization signal, said remainder packets 
following said first packet without interruption. 

21. A receiver for receiving the signal of claim 20 hav- 3S 
ing: 

means of receiving a request-to-send signal 
sent from a transmitter; 

means of responding to said request-to-send *o 
signal by returning a clear-to-send signal, when 
ready to receive image transmission; and 
means of receiving and processing said signal 
of claim 20 to extract the image data of the sin- 
. gle picture represented by the content of the *s 
plurality of transmitted data packets. 
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FIG. 7 
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